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Ha aBTopedepar nucceprannu Areea Makcuma Uropesnua «Ilosmyuenue nopomkos
KapOIIPOYHBIX HUKEJIEBBIX CIUIABOB U MX IIPUMEHEHHE B aJUTHTHBHBIX TEXHOIOTHAXY,
NpeJICTaBIEHHOM Ha COMCKaHKe YYeHO! CTeNeHN KaHAUAaTa TEXHHUECKHX HayK 110

crenuanrsHocTH 2.6.5 «[TopommkoBas MeTaUTy prist B KOMITO3HIHOHHbIE MaTepHAIBD

JKaponpounsle HHKeNeBEIe CIIABLI MPEACTABIAIOT coOol Kiace MaTepuanos, Haubomee
BOCTpeOOBAHHBIX B COBPEMEHHOM JBHIATEIECTPOCHUH B aBHAIIMOHHOM, PAKETHO-KOCMHUYECKOH 1
DHEPreTHYECKOH OTpacisX MNpPOMBINUIEHHOCTH. Bricokas BoctpeboBanHocTs JKHC B
COBPEMEHHOM JIBUTATENIECTPOEHHH 00YyCIIOBJIeHa MPEBOCXOHBIM KOMIUIEKCOM MEXaHHYECKUX H
9KCIUTyaTallHOHHEIX CBOMCTB OTHX CIUIABOB, TAKUX KaK BBICOKAs JKapOIIPOYHOCTh, YCTAJIOCTHAS
TIPOYHOCTB, JKapOCTOMKOCTB, M3HOCOCTOWKOCTB, KPAaTKOBPEMEHHas M JUIMTENIbHas IPOYHOCTH
npu Temneparypax go 800-1100 °C.

OCHOBHOI CJIO)HOCTBIO TIPH TPOHM3BOJACTBE JeTaledf M3 JKapONpPOYHBIX HHKENEBBIX
CILIaBOB ABJIAETCA MX IUIoXas oOpabaTeIBaeMOCTh, KOTOpas CBS3aHA C BBICOKOH IPOYHOCTBIO
JaHHBIX CIUIABOB IIPH KOMHATHOH TeMIepaType W HATHYHEM B MHKPOCTPYKTYPE CIUIAaBOB YaCTHI
TBepAbIX abpa3uBHBIX KapbumoB Tuma MC u M23Cs, YTO NPHBOAUT K M3HOCY MHCTPYMEHTA U
YCIIOJKHSIET Tpoliecc MexaHudeckoil oOpaborku. [lepcmeKTHBHBIM HampaBileHHeM paboT B
obnmacTH [albHEHINero COBEPIICHCTBOBAHMS TEXHOJOTHH IPOM3BOJCTBA IKAPOIPOYHBIX
HHUKEJIEBBIX CIIIABOB SBIISIETCS TTEPeX0/l K COBPEMEHHBEIM METOaM aJiTUTHBHOIO IIPOM3BOJICTBA,
NO3BONIAIOIIMAM IIONIy4aTh H3JeNHs KOHeuHOH (opMBl ¢ MHHHMAIBHBIM IIPUMEHEHHEM
ne3BHiiHON 00paboTku. K /JaHHBIM TEXHONOTHAM aUIUTHBHOTO TIPOM3BOJICTBA OTHOCHTCS
cenektuBHOE nazepHoe ciuiasnenue (CJIC) u npsmoe naszeprHoe Beipamusanue (I1JIB).

Texnonorus nosydeHus nopoinkoBoro marepuana meropamu CJIC u IIJIB nmomxHa
obecrnieurBaTh M3rOTOBJIEHHE NOpomIKa chepuueckoit HiM OKpyrinod (opMmoi, XOpOMIHMH

TEXHOJIOTHYECKHMH CBOMCTBAMH (TeKy‘IECTB . HacChIITHasA IIJIOTHO CTI:-) H Y3KHM




I'paHyJIOMETPHYECKHM COCTaBOM. OCHOBHBIMH METOJIaMH IIOJIYYCHHUA IIOPOINKOB SABJIAIOTCA

razoBas arommsanus (I'A) u mnasmennoe nertpodexHoe pacisuienne (ITLIP). Texwnonorus ITIP
I03BOJISIET MOJy4aTh Oojiee KayecTBeHHbIE MOPOIIKH cepudeckoii GpopMel y3koi dpakiuu, HO
sBiseTcs Ooliee 3aTpaTHOM 3a CUeT JOMOJHUTENBHOM MOJArOTOBKH PACHbUISEMBIX 3JIEKTPOJIOB H
MEHEe [POM3BOAUTENBHON. [IpH IPOM3BOICTBE MOPOIIKOB METOA0M ['A HEBO3MOXKHO IIOJIyYHTh
nopouku Oe3 caTetuToB. M3-3a pa3HOCTH CKOPOCTEH KPHUCTAIIM3AIMH TTOPOIITKOBEIE YaCTHIIBI
MEHBIIEro pasmepa npuodperaroT CONBIIYI0 HaYadbHYIO CKOPOCTH B IIPOLECCE PACHBUICHUS H, -
MTHOBEHHO KpHCTAUIM3YsCh, OOMOApIupylOT KpymHBIE dacTHIBL. B jpanHo# pabore
PacCMOTPEHO NEPCIEKTHBHOE HANPABJICHHUE MOIYYEHHsS [OPOIIKOB, KOTOPOE BKIIOYAET B cebs
pacIsUIEHHE IIOPOLIKOB METOAOM ['A ¥ MOCHeIyIoNmyl0 MeXaHHYecKyro o0paboTky s
yJIJICHHS CATeJIMTOB M OBAJIU3AIUH [TOPOLIKOB.

B kauecTBe anbTepHAaTHBHEI HHKEJIEBBIM CIUIaBaM B paboTe TaKKe pPacCMOTPEHBI
MHTEPMETA/UIMHBIE CIUIABBI HA OCHOBE MOHOAIIOMHHH/A HHKeNsd, obnajaiolnue HH3KOM
TUIOTHOCTBIO, BEICOKOM TETIONPOBOJHOCTBIO, TEPMOCTAOMIBHOCTRIO, CTOMKOCTBIO K OKHCIIEHHIO
1o 1000 °C. OgHako MX IPOMBIIUIEHHOE IPUMEHEHHE OrPaHHYEHO HM3KOH IUIACTHYHOCTBIO M
TPEMUHOCTONKOCTBIO, UTO 3aTPYIHSET MEeXaHHUeCKyr0 00paboTKy JaHHBIX CIUIABOB PE3aHHEM.
[lepcrieKTUBHOM SBJISETCS MHTErpabHAas TEXHOJOTHS IOIyYeHHs C()EpHYECKUX IOPOUIKOB HA
OCHOBE MOHOAIOMHHHUA HHUKENs i npuMeHeHust B TexHonorud CJIC, koTopast BKJIOYAeT B
cebst mepeienbl MO MOJIYYEHHUIO JHTHIX Moy habpuKaTOB METOJOM CaMOpPaCIpPOCTPaHSIOIIErOCs
BeICOKOTEMNeparypHoro cuHte3a (CBC), u3MenpuyeHue, KiacCHDUKALMIO M IUIA3MEHHYIO
cheponu3zanmio.

B pabore ycraHOBNEHO, YTO NHpPH BOAOMATHOM pekume oO0pabOTKH pacnbUIEHHBIX
IIOPOLIKOB HMKEJIEBBIX KapompoyHbiXx cruiaBoB Mapku OI1648 u BIK159 B maposoii
BpaIaromeiicss MEIbHUIE TPOMCXOANT yAANIeHHE U ITacTHUecKas AedopMarus caTeinToB, YTO
crocoOCTBYET OBaJM3allMM HYacTHI[, POCTY HACBINHOH IIoTHOCTH Ha 0,73 r/cM>, IUIOTHOCTH
yrpsicku Ha 0,62 r/cm® u Texyuectn Ha 4,5 ¢. Ha ombitHo# mapTtau nopomka BXK159 nposenena
anpobanus cnocoba MexaHHueckoii 00paboTKH, B pe3ynbTaTe KOTOPOH HACHIMHAS IJIOTHOCTH
yBemaamunack ¢ 4,32 1o 4,91 r/em’, moTHOCTH yTpsicku — ¢ 5,07 no 5,48 r/em’, TeKy4yecTs — 20
jo 16 c. B AO «Pycnmomumer» Ha ycraHoBke «WJIMCT-L» meromom I1JIB moctpoensr
MoZieNlbHBIE 00pasiel TypOMHHOH nomaTtkd S5-H CTyneHW ¢ IUIOTHOH nuToit Oe3medexTHON
CTPYKTYPO# M TOUHBEIM I'€OMETPUYECKHM COOTBETCTBHEM IIH(DPOBOH MOIeNH.

Bricokass mpakTHYeckas 3HAYMMOCTh pa3pabOTKH TIOATBEPKIAETCS BBIIYLIEHHOM
TexHoJoruyeckoi unerpykuueit TH 59-11301236-2023, aktyansHocTh paboThl — IPOBEACHUEM
KOMIUIEKCHBIX HCCIIEIOBAaHUH T[OJIYYEHHBIX MOPOIIKOB IO MPEUIOKEHHOH TEXHOJOTHH |

nonyuyeHHbix CJIC u [1JIB-06pa3noB B paMKax BBLINOIHEHUS HAYYHBIX IPOEKTOB:




— l'ocynapcTBenHoe 3ananne MUHHCTEpCTBA HAYKH U BhICIIEro oopasoBanus PO, npoekr
No 0718-2020-0034 (Tema 3164024), 2020-2024.

— IIpoext Poccuiickoro Hayusoro ¢onma Ne 19-79-10226: «PazpaboTtka HOBOro Kiacca
JAPOIPOYHBIX HHTEPMETAUIHAHBIX CIUIABOB M TEXHOJIOTHH MOIydYeHHs Y3KO(pPaKIHOHHBIX
MOpPOIIKOB  JUISi  AJAMTUBHEIX TEXHOJIOTHH IPOM3BOACTBA  OTBETCTBEHHBIX  JIETANCH
ra3oTypOHHHBIX JBUTaTeNnei» (tema 8164307), 2019-2023.

— Xossiictennsiii  gorosop Ne  83-04/0445/19 or  08.08.2019:  «Hayuno-
TEXHOJIOTHMYECKOE COMpPOBOXKIEHHE mporecca u3rotopieHus npoxykuuu ITAO «Pycmomumer»
(tema 1340019), 2019-2023.

[To mMarepwanam IHCCepTAIMOHHON paboTel MMeercs 17 myGiukarmii, B Tom umcne 6
crareil B )xypHanax u3 nepeunss BAK u Bxomsaimux B 6a3sr qanusix Scopus, Web of Science, 10
TE3UCOB JIOKJIAOB B COOPHHUKAX TPYIOB MEXKTyHApOAHBIX KoH(pepeHuii u 1 «Hoy-xay».

[IpencrapieHHble pe3ysbTaThl AOCTOBEPHBI, NMOCKOJIBKY TEOPETHYECKHE HCCIIEOBaHUSA
BBINIOJHSUTACH € HCIONB30BaHHEM 0a30BBIX TMONOXEHHH ¥ (yHZAMEHTATBHBIX OCHOB
COBPEMEHHOI'0 IIOPOIIKOBOI'O MaTEpHAIOBEJCHUS, a SKCHEPHMEHTAJIbHBIE — C NMPUMEHECHHEM
CTaHAAPTHBIX M OPUIMHAJIBHBIX METOIMK, COBPEMEHHOHW TEXHOJIOTMYEeCKOM M aHaJIMTHYecKOH
annapaTypsl.

K aBropedepary uMeroTcs creyonue 3aMedaHus:

1) B rnase 3 paboTsl npe/icTaBIeHO OnKucaHue 00bEMHOTO KCIIEPUMEHTA 110 pa3paboTke
pPEeXMMOB KOMOMHHMPOBaHHOH 06pabOTKH TMOPOIIKOB I YIYUINEHHS TEXHOJOTHYECKHX
ceoiicts. Ilpm 5TOM He NpHBEICHBI pe3yJbTaThl HCCICAOBAHHMS H3MEHEHHMS XHMHYECKOIO
cocTaBa IOPOIIKOB ¥ COJEPKAHUS T'a30BBIX TPUMeECEH B Ipollecce MEXaHWYECKOTO BO3AEHCTBUS
B IIapoBOH MenbHHLE. [IpOHCXOaUT I H3MEHEHHEe XUMHYIECKOTO cocTaBa?

2) B Ttabmune 19 mpexncrasnens mexanudeckue cBoicrsa [1JIB-obpa3sios u3 cruasa
BX159. JIna cpaBHeHHs: MOXHO OBUIO TaK)ke IPUBECTH HUMEIOLIMECS B JIMTEPAType AaHHBIE O
cBoiicTBax Marepmana w3 cruraBa BXK159, momydeHHoro mo Japyrum TexHosorusMm. Uem
OOBACHACTCS HHU3KHMH II0Ka3aTelb OTHOCUTENBHO YUIMHEHHS Ui CuHTe3upoBaHHBIX [1JIB-
obpasioB?

3) Jina o00pa3loB, IOJYYEHHBIX [0 TEXHOJOTHH AUIMTHBHOTO IIPOM3BOJCTBA,
XapakTepHOH OCOOEHHOCTBIO SIBIISIETCS AHH3OTPONHS CTPYKTYphl M cBoifcTB. Kakwme MeTojs

ycTpaHeHus (YMEHBIICHHS) aHU30TPONIMH MOTYT OBITh IPUMEHEHBI JUIS HCCIIElyeMBIX CILUIABOB B

paMKax JaHHOH paboThI?

PaGora orewaer TpeGoBamusM 1. 9 [lonoXeHHS O TPHCYNIEHMH YUYEHBIX CTEMEHEH,
yrBepxeHHOro Iloctanoenenunem IlpaButensctBa P® ot 24 centsbps 2013 r Ne 842,

NpenbABIIEMBIM K KaHIHIATCKHUM [JHCCEpTAlHAM, a €¢ aBTop AreeB Maxkcum I/Il"OpeBH‘I




3aCJIy>KHBaCT NPHCYXICHHUA yqeﬁoﬁ CTCIICHU KaHuaaTa TCXHHYCCKHX HAaYK IO CICIHAIBHOCTH

2.6.5 — IlopomkoBast METALTYPrist # KOMIIO3HLIMOHHEBIE MaTEPHAIBI.

KanquaaT TeXHHYeCKHX HayK, HAYaJbHUK CEKTOpa amnuTUBHBIX TexHonoruit AO «Kommosut.

Jaro cornacue Ha 00paboTKy nepcoHabHBIX JaHHBIX.
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